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INTRODUCTION
Portal vein gas (PVG) was first reported in an infant
who died of abdominal catastrophe by Wolfe and Evans
in 1955 [1] and in adults by Susman and Senturia in
1960 [2]. In the past, immediate laparotomy was
mandatory if there was presence of PVG. The increasing
utility of computed tomography (CT) and Doppler
ultrasound has allowed early detection of PVG. The
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The incidence of portal vein gas (PVG), which used to be an ominous sign of intestinal sepsis, has increased
with progressive improvements in imaging modalities. Therefore, the clinical significance of PVG has changed.
Emphysematous pyelonephritis (EPN) is a rare, potentially life-threatening and gas-forming infection of the
renal parenchyma and/or its surroundings. Gas-forming pararenal abscess presenting with PVG is even rarer.
We hereby present the case of a diabetic female with poor glycemic control, who was diagnosed to have EPN
and PVG concurrently by computed tomography. She underwent percutaneous catheter drainage (PCD) of the
pyelonephritis. Both cultures of blood and pus grew Klebsiella pneumoniae. Her subsequent clinical course
was uneventful. In summary, EPN is a rare but potentially fatal urinary tract infection in diabetic patients, and
finding PVG on computed tomography can aid in diagnosis. Conservative treatment with intravenous antibiotics
and PCD of pus may be adequate for the patient with EPN. However, nephrectomy may be necessary if the
patient deteriorates and PCD fails to contain the infection. [Hong Kong J Nephrol 2007;9(1):41–4]
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presence of PVG has been noted in many patients with
various clinical courses in whom laparoscopy may not
be necessary. The significance of PVG must be
individualized by clinical condition. Since there is no
prev ious  repor t  o f  PVG in  a  pa t ien t  wi th
emphysematous pyelonephritis (EPN) or gas-forming
peri-/pararenal abscess, we hereby present a diabetic
case and discuss the possible mechanisms and clinical
significance of PVG in a diabetic patient with EPN.
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CASE REPORT
A 31-year-old female was diagnosed with gestational
diabetes mellitus in 1996 and treated with a
controlled diet only. She was then lost to follow-up
in the outpatient  cl inic.  She complained of
intermittent bilateral flank pain and abdominal
discomfort within the recent 2 months. She visited a
local hospital, and pyuria was noted. Abdominal CT
showed left-sided acute bacterial nephritis (ABN),
Group II (i.e. acute lobar nephronia) (Figure 1) [3]
and left-sided gas-forming anterior pararenal abscess
with air–fluid level. Highly suspected EPN Class III
B
(pararenal involvement) and PVG (Figure 2) were
diagnosed.
She was referred to our emergency room on April
11, 2005. On physical examination, she was fully
conscious, blood pressure was 107/72 mmHg, heart
rate was 132/minute, and body temperature was 39°C.
Mild tenderness over bilateral flanks was found.
Follow-up CT showed no perforation (free gas) of the
gastrointestinal tract. Also, no bowel wall thickening
and absence of gas within the superior mesenteric vein
were noted. Hemogram showed a leukocyte count of
7,200/mm3, hemoglobin of 12.6 g/dL, platelet count
of 70,000/mm3, postprandial glucose of 27.6 mmol/
L, glycosylated hemoglobin (HbA1C) of 10.9%, and
blood ketone (++). Routine urinalysis revealed protein,
(+); glucose, ≥ 155 mL/L; red blood cell count, 0–1/
high power field (HPF); white blood cell count,
7–10/HPF; and no azotemia.
The patient underwent percutaneous catheter
drainage (PCD) of left-sided gas-forming pararenal
abscess  immediately  and was adminis tered
Figure 1. Abdominal enhanced computed tomography shows left-
sided anterior pararenal abscess (white arrows) with air–fluid level,
which is characteristic of EPN Class III
B
 and Type 2 (wet). An ill-
defined hypodense mass (i.e. acute bacterial nephritis) can also be
seen (black arrows).
Figure 2. Abdominal non-contrast computed tomography shows
the presence of portal vein gas in the left hepatic and caudate lobes
(white arrows). The spleen is enlarged.
Figure 3. Follow-up abdominal computed tomography shows that
the pyelonephritis (acute bacterial nephritis) has resolved and both
kidneys are intact, with the percutaneous catheter in situ (anterior
pararenal space).
intravenous ciprofloxacin, metronidazole, and third
generation cephalosporin. Fever subsided 2 days later.
No obvious wound oozing was found. A total amount
of 410 mL pus was drained out from the percutaneous
catheter in the first week. Both cultures of blood and
pus grew Klebsiella pneumoniae, but urine culture
yielded no growth. Stool routine for occult blood and
pus cells was negative. Also, lower gastrointestinal
series showed normal findings. Just before discharge,
follow-up CT showed that the pyelonephritis (ABN)
had resolved and both kidneys were intact (Figure 3).
The percutaneous catheter was removed, and the
patient attended regular follow-up at our nephrology
clinic.
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PVG with gas-forming pararenal abscess
DISCUSSION
The presence of PVG in necrotic bowel (72%) is
associated with a high mortality of up to 75% [4]. In
the past, the diagnosis of PVG in conventional
radiography was regarded as an indication for surgical
exploration. With advances in imaging techniques, the
frequency of detection of PVG has increased [5]. The
close association of PVG with poor prognosis has
changed and should be re-evaluated. In 1997, Hong et
al suggested that criteria for surgical intervention of
PVG should be individualized and that laparotomy is
not mandatory [6].
The mechanism for the formation of PVG is not
clear. The most common cause of PVG is bowel
ischemia, which permits the passage of intraluminal
air into the portal venous system [7]. The causes of
blood ischemia include arterial and venous mesenteric
thrombosis, aortic dissection, and hypoperfusion
associated with non-occlusive mesenteric disease [8].
In addition, bowel distension can produce the minimal
mucosal disruption that allows intraluminal gas to be
intravascular, which may be caused by endoscopic
retrograde choledochopancreatography [9], enema [10],
ileus [11], or blunt injury [12]. Intra-abdominal sepsis
with PVG has also been reported, including
diverticulitis [13], liver abscess [14], and abdominal
tuberculosis [15]. The pathogenesis of PVG in intra-
abdominal sepsis may be septicemia in the branches of
the mesenteric and portal vein (i.e. pylephlebitis) and
intraluminal fermentation of carbohydrates by bacteria
[16], as in our case.
EPN is a rare, potentially life-threatening and
gas-forming infection of the renal parenchyma and/
or its surroundings [17]. We hypothesize that high
tissue glucose levels in diabetic patients may provide
gas-forming Enterobacteriaceae (such as Escherchia
c o l i  a n d  Ke l b s i e l l a  p n e u m o n i a e )  w i t h  a
microenvironment more favorable for their growth and
rapid catabolism, which can cause the massive
production of gas by mixed acid fermentation or the
fermentation of necrotic tissue resulting in expansion
of gas chamber and rupture into surrounding tissue or
blood stream [18–21]. In this patient, abdominal CT
showed no evidence of bowel ischemia or other
abdominal lesion. Therefore, we can infer that PVG
may be related to EPN, a kind of retroperitoneal sepsis.
In 1996, Wan et al concluded that mortality from EPN
type 1 (dry or ischemic form, 36%) is higher (3×) than
that from type 2 (wet or pus form, 12%) [22]. EPN
with a more benign manifestation (i.e. with < 2 risk
factors, including thrombocytopenia, acute renal
failure, disturbance of consciousness, and shock),
treatment with PCD for perinephric gas/pus,
concomitant use of intravenous antibiotics, and strict
control of blood glucose should be adequate [17].
Follow-up abdominal CT in our patient demonstrated
the resolution of both EPN and PVG. However, more
extensive EPN (Class 3 or 4) may require immediate
nephrectomy [17].
In brief, we presented a diabetic case of gas-forming
pararenal abscess with urosepsis (Klebsiella
pneumoniae). The definite diagnosis of EPN and PVG
was made by abdominal CT and cultures of blood and
pus. After tight control of blood glucose, intravenous
antibiotics, and PCD, her clinical course was
uneventful. Unnecessary laparotomy can be avoided if
the underlying cause of PVG can be delineated.
REFERENCES
1. Wolfe JN, Evana WA. Gas in the portal veins of the liver in infants:
a roentgenographic demonstration with postmortem anatomical
correlation. AJR Am J Roentgenol 1955;74:486–8.
2. Susman N, Senturia HR. Gas embolization of the portal venous
system. Am J Roentgenol Radium Ther Nucl Med 1960;83:847–50.
3. Huang JJ, Sung JM, Chen KW, Ruaan MK, Shu HF, Chuang YC.
Acute bacterial nephritis: a clinicoradiological correlation based
on computed tomography. Am J Med 1992;93:289–98.
4. Graham GA, Berstein RB, Gronner AT. Gas in the portal and
inferior mesenteric veins caused by diverticulitis of the sigmoid
colon: report of a case with survival. Radiology 1975;114:601–2.
5. Faberman RS, Mayo-Smith WW. Outcome of 17 patients with
portal venous gas detected by CT. AJR Am J Roentgenol 1997;69:
1535–8.
6. Hong JJ, Gadaleta D, Rossi P, Esquivel J, Davis JM. Portal vein
gas, a changing clinical entity: report of 7 patients and review of
the literature. Arch Surg 1997;132:1071–5.
7. Graffith DM, Gough MH. Gas in the hepatic portal veins. Br J
Surg 1986;73:172–6.
8. Taourel PG, Deneuville M, Pradel JA, Regent D, Brael JM. Acute
mesenteric ischemia: diagnosis with contrast-enhanced CT.
Radiology 1996;199:632–6.
9. Merine D, Fishmen EK. Uncomplicated portal venous gas
associated with double perforation following ERCP: CT features.
J Comput Assist Tomog 1989;13:138–9.
10. Zhang D, Weltman D, Baykal A. Portal vein gas and colonic
pneumatosis after enema, with spontaneous resolution. AJR Am J
Roentgenol 1999;173:1140–1.
11. Quirke TE. Hepatic-portal venous gas associated with ileus. Am
Surg 1995;61:1084–6.
12. Brown MA, Hauschildt JP, Casola G, Gosink BB, Hoyt DB.
Intravascular gas as incidental finding at US after blunt abdominal
trauma. Radiology 1999;210:405–8.
13. Zielke A, Hasse C, Nies C, Rothmund M. Hepatic-portal venous
gas in acute colonic diverticulitis. Surg Endosc 1998;12:278–80.
14. Yoshida M, Mitsuo M, Kutsumi H, et al. A successfully treated
case of multiple liver abscesses accompanied by portal venous
gas. Am J Gastroenterol 1996;91:2423–5.
15. Batista J. Therapeutic procedure for tuberculosis thrombophlebitis.
Angiologia 1991;43:165–70.
16. Scheidler J, Stabler A, Kleber G, Neidhardt D. Computed
tomography in pneumatosis intestinalis: differential diagnosis and
therapeutic consequences. Abdom Imaging 1995;20:523–8.
J.J. Huang, et al
44 Hong Kong J Nephrol • April 2007 • Vol 9 • No 1
17. Huang JJ, Tseng CC. Emphysematous pyelonephritis. Arch Intern
Med 2000;160:797–805.
18. Schainuck LI, Fouty R, Cutler RE. Emphysematous pyelonephritis.
Am J Med 1968;44:134–9.
19. Huang JJ, Chen KW, Ruaan MK. Mixed acid fermentation of
glucose as a mechanism of emphysematous urinary tract infection.
J Urol 1991;146:148–51.
20. Yang WH, Shen NC. Gas-forming infection of the urinary tract:
an investigation of fermentation as a mechanism. J Urol 1990;
143:960–4.
21. Chen KW, Huang JJ, Wu MH, Lin XZ, Chen CY, Ruaan MK.
Gas in hepatic veins: a rare and critical presentation of
emphysematous pyelonephritis. J Urol 1994;151:125–6.
22. Wan YL, Lee TY, Bullard MJ, Tsai CC. Acute gas-producing
bacterial renal infection: correlation between imaging findings
and clinical outcome. Radiology 1996;198:433–8.
